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5 [0001] This application claims the benefit of the Korean Application No. P2002- 

0069448 filed on November 9, 2002, which is hereby incorporated by reference. 

RACK GROUND OF THE INVENTION 

Field of the Invention 

10 [0002] The present invention relates to air conditioners, and more particularly, to an 

indoor unit in an air conditioner, which has an improved structure that can carry out a function 
of removal of room moisture while maintaining a constant temperature, and outputs different 
cooling or heating capacity; and an air conditioner therewith. 
Background of the Related Art 

15 [0003] The air conditioner, for cooling or heating a room, is in general provided with 

an indoor unit and an outdoor unit. The outdoor unit is provided with a compressor, an 
outdoor heat exchanger, and a flow control valve, and the indoor unit is provided with an 
expansion device and an indoor heat exchanger. The air conditioner having the components 
cools or heats the room depending on a flow direction of the refrigerant, which will be 

20 described in more detail. 

[0004] When the room is cooled, gas refrigerant discharged from the compressor at a 
high pressure is transferred to the outdoor heat exchanger by control of the flow path control 
valve, and condensed at the heat exchanger. The liquefied refrigerant is expanded at the 
expansion device, and vaporized in the indoor heat exchanger. Since the refrigerant absorbs 

25 heat from an environment of the indoor heat exchanger as the refrigerant is vaporized, a 
temperature of air in the environment of the indoor heat exchanger drops. The air of which 
temperature is dropped thus is discharged to room, and the refrigerant vaporized at the indoor 
heat exchanger is introduced into the compressor again. Since cold air in the environment of 

the indoor heat exchanger is discharged into the room continuously if the foregoing process is 
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5 repeated, the room is cooled. 

[0005] On the other hand, when the room is heated, the refrigerant discharged from 
the compressor is introduced into the indoor heat exchanger by the guide of the flow path 
control valve. Then, the refrigerant heat exchanges with environmental air, and is condensed. 
The refrigerant discharges condensing heat to the environment as the refrigerant is condensed, 

10 and the air heated by the condensing heat is discharged into the room. The refrigerant 
condensed at the indoor heat exchanger, passes through, and is expanded at the expansion 
device, and vaporized at the outdoor heat exchanger. The vaporized refrigerant is introduced 
into the compressor again. Since the air in the environment of the indoor heat exchanger 
heated by the condensing heat is discharged into the room continuously if the foregoing 

15 process is repeated, the room is heated. 

[0006] However, the foregoing air conditioner always has a fixed cooling or heating 
capacity because one indoor unit cools or heats a room, which causes a problem in that the air 
conditioner always outputs an excessive capacity failing to deal with a load required for 
cooling or heating the room, properly. According to this, problems are caused, in which fine 

20 control of the room temperature is impossible, energy is wasted, and maintenance cost is 
increased. 

[0007] In the meantime, the related art air conditioner has no other functions other 
than the cooling or heating, for an example, a function for removing moisture from the room 
while maintaining a constant temperature, i.e., a fixed temperature dehumidifying function. 
25 For reference, the fixed temperature dehumidifying function can be very useful when 
humidity of a room is high even if the room temperature is suitable for human activity. 
Consequently, development of an air conditioner is required, which can output a suitable 
cooling or heating capacity corresponding to variation of a load required for cooling or 



5 heating the room, and has the fixed temperature dehumidifying function. 

SUMMARY OF THE INVENTION 
[0008] Accordingly, the present invention is directed to an indoor unit in an air 
conditioner and an air conditioner therewith that substantially obviates one or more of the 
problems due to limitations and disadvantages of the related art. 
10 [0009] An object of the present invention is to provide an indoor unit in an air 

conditioner which has a function for removing moisture from a room while maintaining a 
fixed temperature, and an air conditioner therewith. 

[0010] Another object of the present invention is to provide an indoor unit in an air 
conditioner which can output different cooling or heating capacity in correspondence to a size 
15 of a load required for cooling or heating the room, and an air conditioner therewith. 

[0011] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent to those having ordinary skill in the art 
upon examination of the following or may be learned from practice of the invention. The 
objectives and other advantages of the invention will be realized and attained by the structure 
20 particularly pointed out in the written description and claims hereof as well as the appended 
drawings. 

[0012] To achieve these objects and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, the indoor unit in 
air conditioner includes two heat exchangers, a connection pipe connecting the heat 
25 exchangers, first means for guiding refrigerant flow, and second means provided to the 
connection pipe. The two heat exchangers, i.e., first and second heat exchangers, have one 
ends connected to first and second pipelines connected to parts outside of the indoor unit, for 
an example, a compressor or an outdoor expansion device. The first means selectively guides 
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5 the refrigerant introduced thereto through the first or second pipeline to be discharged through 
the second or the first pipeline after being passed through both, or either of the first and 
second heat exchangers. The second means is provided to the connection pipe so that the 
refrigerant transferred from one of the first and second heat exchanger to the other one of the 
first and second heat exchanger is passed in an original state or in an expanded state. 
10 [0013] In a first preferred embodiment of the present invention, the first means 

includes a first flow path control valve provided to the connection pipe, a bypass pipe 
connecting one of ports of the flow path control valve to one point of the second pipeline, and 
a second flow path control valve provided to the second pipeline at a position between one 
point of the second pipeline and the second heat exchanger. The flow path control valve is a 
15 valve controlled to open or close a flow passage. 

[0014] The second means includes a third flow path control valve provided to the 
connection pipe between the first flow path control valve and the second heat exchanger, and 
a capillary tube connected to the connection pipe parallel to the third flow path control valve. 
The flow path control valve is a valve controlled to open or close a flow passage. 
20 [0015] In a second preferred embodiment of the present invention, the first means 

includes a first flow path control valve provided to the connection pipe, a bypass pipe 
connecting one of ports of the flow path control valve and one point of the first tube, and a 
second flow path control valve provided to a first pipeline at a position between one point of 
the first pipeline and the first heat exchanger. The flow path control valve is a valve controlled 
25 to open or close a flow passage. 

[0016] The second means includes a third flow path control valve provided to the 
connection pipe between the first flow path control valve and the second heat exchanger, and 
a capillary tube connected to the connection pipe parallel to the third flow path control valve. 
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5 The flow path control valve is a valve controlled to open or close a flow passage. 

[0017] In the meantime, in another aspect of the present invention, there is provided 
an air conditioner including an outdoor unit having a compressor, an outdoor heat exchanger, 
and an outdoor expansion device, which are connected with refrigerant pipe, and an indoor 
unit having the foregoing structure connected to the outdoor unit. Detailed description of the 
10 indoor unit, identical to the foregoing description, will be omitted. 

[0018] It is to be understood that both the foregoing description and the following 
detailed description of the present invention are exemplary and explanatory and are intended 
to provide further explanation of the invention claimed. 

BRIEF DESCRITPION OF THE DRAWINGS 
15 [0019] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain 
the principle of the invention. In the drawings; 

FIG. 1 illustrates a structure of an indoor unit in an air conditioner in accordance with 
20 a preferred embodiment of the present invention, schematically; 

FIG. 2 illustrates a structure of an improved indoor unit in an air conditioner in 
accordance with a first preferred embodiment of the present invention, schematically; 

FIG. 3A illustrates an operation of the indoor unit in an air conditioner in FIG. 2 in 
cooling a room at a regular load; 
25 FIG. 3B illustrates an operation of the indoor unit in an air conditioner in FIG. 2 in 

cooling a room at a regular load; 

FIG. 4A illustrates an operation of the indoor unit in an air conditioner in FIG. 2 in 

cooling a room at a low load; 
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FIG. 4B illustrates an operation of the indoor unit in an air conditioner in FIG. 2 in 

cooling a room at a low load; 

FIG. 5 illustrates an operation of the indoor unit in an air conditioner in FIG. 2 in 
carrying out a fixed temperature dehumidifying function; and 

FIG. 6 illustrates a structure of an improved indoor unit in an air conditioner in 
accordance with a first preferred embodiment of the present invention, schematically. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0020] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. In 
describing embodiments of the present invention, same parts will be given the same names 
and reference symbols, and repetitive description of which will be omitted. An indoor unit in 
an air conditioner in accordance with a preferred embodiment of the present invention will be 
described with reference to FIG. 1 . 

[0021] Referring to FIG. 1, the indoor unit includes first and second heat exchangers 
20 and 30, a connection pipe 13, first and second pipelines 11 and 12, and second means for 
passing refrigerant flowing in the connection pipe 13 as it is, or expanding the refrigerant 
flowing in the connection pipe 13. The first pipeline 11 is connected an end of the first heat 
exchanger 20, and the second pipeline 12 is connected to one end of the second heat 
exchanger 30. The connection pipe 13 connects the other ends of the first heat exchanger 20 
and the second heat exchanger 30. 

[0022] In the meantime, the second means, provided to the connection pipe 13, 
includes a capillary tube 45, and a third flow path control valve 41. As shown in FIG. 1, the 
third flow control valve 41 is provided in the middle of the connection pipe 13, and the 
capillary tube 45 is connected to the connection pipe 13 in parallel to the third flow path 



control valve 41. The third flow path control valve 41 is a valve for opening or closing a flow 
passage, for an example, an on/off solenoid valve. In the meantime, the second means is not 
limited to above system, but the second means may be embodied in a variety of forms. For an 
example, the second means may be embodied only with an expansion device that has a 
structure which expands the refrigerant or opens a flow passage of the refrigerant fully. 

[0023] Though not shown, the indoor unit may be connected to the outdoor unit (not 
shown) or a distributor (not shown) with the first and second pipelines 11 and 12. The outdoor 
unit a compressor, an outdoor heat exchanger, and an outdoor expansion device. If required, 
the outdoor unit may further include a flow path control valve (not shown) for fixing a flow 
direction of refrigerant from the compressor. When the outdoor unit is connected to the first 
and second pipelines 11 and 12, gas or liquid refrigerant can be introduced into the indoor unit 
through the first or second pipeline 1 1 and 12 according to respective operation modes. 

[0024] In the meantime, when the distributor is connected to the first and second 
pipelines 11 and 12, the outdoor unit is connected to the distributor. In this case too, the gas or 
liquid refrigerant can be introduced into the indoor unit through the first or second pipelines 
11 and 12. Since the system in which the first and the second pipelines 11 and 12 of the 
indoor unit are connected to the outdoor unit or the distributor is generally known, the system 
is not shown, and detailed description of which will also be omitted. However, it is apparent 
that persons who are skilled in this field of art will understand only with above description. 

[0025] Operation of the indoor unit for respective operation modes will be described. 
For reference, the indoor unit has three operation modes, i.e., a first operation mode for 
cooling the room, a second operation mode for heating the room, and a third operation mode 
for removing moisture from the room while maintaining a fixed temperature. 

[0026] In the first operation mode, both the first and second heat exchanger 20 and 30 
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5 serve as evaporators. Gas refrigerant from the compressor in the outdoor unit is condensed at 
the outdoor heat exchanger, expanded at the outdoor expansion device, and introduced into 
the first heat exchanger 20 through the first pipeline 11. Then, the refrigerant evaporates at the 
first heat exchanger 20, and absorbs heat from an environment, and cold air in the 
environment of the first heat exchanger 20 is discharged to the room. 
10 [0027] In the meantime, since the third flow path control valve 41 is opened in the 

first operation mode, the refrigerant evaporated at the first heat exchanger 20 is introduced 
into the second heat exchanger 30. The refrigerant flows from the first heat exchanger 20 to 
the second heat exchanger 30, not through the capillary tube 45, but the third flow path 
control valve 41, due to a flow resistance. That is, since the flow resistance of the capillary 
1 5 tube 45 is very high, the refrigerant flows through the third flow path control valve 41 that has 
a substantially low flow resistance. 

[0028] After being evaporated once more and absorbing heat from the environment, 
the refrigerant introduced into the second heat exchanger 30 is introduced into the outdoor 
unit through the second pipeline 12. In this instance, cold air in the environment of the second 
20 heat exchanger 30 is discharged into the room. In the first operation mode, the air conditioner, 
repeating the foregoing process, cools the room. 

[0029] Next, in the second operation mode, both the first and second heat exchangers 
20 and 30 serve as condensers. The refrigerant discharged from the compressor in the outdoor 
unit is introduced into the second heat exchanger 30 through the second pipeline 12. The 
25 refrigerant discharges heat to the environment and is condensed at the second heat exchanger 
30. The air heated by the condensing heat from the second heat exchanger 30 is discharged 
into room. 

[0030] In the meantime, since the third flow control valve 41 is opened in the second 
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5 operation mode, the refrigerant discharged from the second heat exchanger 30 is introduced 
into the first heat exchanger 20 as it is. In this instance, the refrigerant does not pass through 
the capillary tube 45 under the same reason described before. Refrigerant not condensed at the 
second heat exchanger 30 yet is condensed at the first heat exchanger 20, to discharge 
condensing heat, the air in the environment of the first heat exchanger 20 heated by the 
10 condensing heat is discharged to the room. 

[0031] The refrigerant condensed at the first heat exchanger 20 is introduced into the 
outdoor unit, expanded at the outdoor expansion device, evaporated at the outdoor heat 
exchanger, and introduced into the compressor. In the second operation mode, above process 
is repeated for heating the room. 
15 [0032] In the meantime, in the third operation mode, the first heat exchanger 20 

serves as a condenser, and the second heat exchanger 30 serves as an evaporator. The 
refrigerant discharged from the compressor in the outdoor unit is condensed at the outdoor 
heat exchanger. Since the outdoor expansion device is opened in the third operation mode, the 
refrigerant is introduced into the first heat exchanger 20 through the first pipeline 11 in a 
20 condensed state. In the first heat exchanger 20, the refrigerant is condensed once more, and 
discharges condensing heat. 

[0033] In the third operation mode, since the third flow path control valve 41 is 
closed, the refrigerant from the first heat exchanger 20 passes through, and is expanded at the 
capillary tube 45, introduced into, and vaporized at the second heat exchanger 30, to absorb 
25 heat from an environment of the second heat exchanger 30. The refrigerant passed through the 
second heat exchanger 30 is introduced into the compressor in the outdoor unit through the 
second pipeline 12. 

[0034] In the meantime, in the foregoing operation, as moisture is condensed at the 
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5 surface of the second heat exchanger 30, there is condensed water formed at the surface of the 
second heat exchanger 30 which serves as an evaporator. Since the condensed water formed 
thus is discharged to outside of the room, humidity of the room drops. Moreover, since the air 
heated by the condensing heat generated at the first heat exchanger 20 and the air cooled 
down by the vaporizing heat absorbed at the second heat exchanger 30 are discharged into the 
10 room together, the room is maintained at a fixed temperature. 

[0035] However, the air conditioner that cools or heats the room by the foregoing 
process, or makes a fixed temperature dehumidification has the following problem. Because 
both of the first and second heat exchangers 20 and 30 are operated regardless of load 
required for cooling or heating the room, proper dealing with different required load has not 
15 been possible. That is, since both the first and second heat exchangers 20 and 30 are operated 
even if a low cooling or heating load is required, fine temperature control of the room is 
difficult and there is waste of energy more than required. 

[0036] Accordingly, the present invention suggests an improved indoor unit and air 
conditioner that can solve the foregoing problems. The improved indoor unit of the present 
20 invention may be embodied in two embodiments. Each of the embodiments of the improved 
indoor unit of the present invention includes two heat exchangers, i.e., first and second heat 
exchangers, first, and second pipelines connected to an outdoor unit or a distributor, and a 
connection pipe connecting the two heat exchangers, second means provided to the 
connection pipe, and first means for guiding a flow path of the refrigerant proper to respective 

25 operation modes. 

[0037] In the indoor unit of improved structure of the present invention, structures of 
the first and second heat exchangers, the first and second pipelines, the connection pipe, the 
second means are the same with the indoor unit described with reference to FIG. 1. Therefore, 
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while omitting description of the parts described with reference to FIG. 1 already, only 
description of the first means will be made, that embodies different embodiments depending 
on positions thereof. In the meantime, in describing the embodiments, parts identical to the 
parts of the indoor unit described with reference to FIG. 1 will be given the same names and 
reference symbols. 

[0038] First embodiment of the indoor unit of the improved structure will be 
described with reference to FIG. 2. For reference, FIG. 2 illustrates a structure of an improved 
indoor unit in an air conditioner in accordance with a first preferred embodiment of the 
present invention, schematically. 

[0039] Referring to FIG. 2, in the first embodiment improved indoor unit, the first 
means includes a first flow path control valve 51, a bypass pipe 53, and a second flow path 
control valve 55. The first means selectively guides a refrigerant flow so that the refrigerant 
introduced through the first or second pipeline 11 or 12 passes both the first and second heat 
exchangers 20 and 30, or either of the first and second heat exchangers 20 and 30, and is 
discharged to an exterior, for an example, the outdoor unit or the distributor through the 
second or first tube 11 or 12. 

[0040] Referring to FIG. 2, in the first embodiment, the first flow control valve 51 is 
provided to a point of the connection pipe 13. In more detail, the first flow path control valve 
51 is provided to a point of the connection pipe 13 positioned between the second means 
including the capillary tube 45 and the third flow path control valve 41 and the first heat 
exchanger 20. The first flow path control valve 51 has three ports, wherein the first port is in 
communication with the first heat exchanger 20, the second port is in communication with the 
second means, and the third port is connected to the bypass pipe 53. The first flow path 
control valve having the foregoing structure is controlled such that the first and second ports 
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5 are made to be in communication, or the first port and the third port are made in 
communication according to respective operation modes. 

[0041] The bypass pipe 53 has one end connected to the first port of the first flow 
path control valve 51, and the other end provided to be in communication with a point of the 
second pipeline 12. The second flow path control valve 55 is provided to the second pipeline 
10 12, in more detail, between one point the bypass pipe 53 is connected thereto and the second 
heat exchanger 30. The second flow path control valve 55 is a valve that opens or closes a 
flow passage, for an example, an on/off solenoid valve. 

[0042] The operation of the foregoing indoor unit will be described for respective 
operation modes in detail, with reference to FIGS. 3 A - 5. For reference, the indoor unit is 
15 operated in five operation modes, i.e., a first operation mode for cooling the room at a regular 
load, a second operation mode for heating the room at a regular load, a third operation mode 
for cooling the room at a low load, a fourth operation mode for heating the room at a low load, 
and a fifth operation mode for controlling a humidity of the room while maintaining a fixed 
temperature. FIG. 3 A illustrates an operation of the indoor unit in an air conditioner in FIG. 2 
20 in cooling a room at a regular load, FIG. 3B illustrates an operation of the indoor unit in an air 
conditioner in FIG. 2 in cooling a room at a regular load. FIG. 4A illustrates an operation of 
the indoor unit in an air conditioner in FIG. 2 in cooling a room at a low load, FIG. 4B 
illustrates an operation of the indoor unit in an air conditioner in FIG. 2 in cooling a room at a 
low load, and FIG. 5 illustrates an operation of the indoor unit in an air conditioner in FIG. 2 
25 in carrying out a fixed temperature dehumidifying function. 

[0043] The operation in the first operation mode will be described with reference to 
FIG. 3A. For reference, in the first operation mode, both the first and second heat exchangers 
20 and 30 serve as evaporators. The refrigerant discharged from the compressor in the outdoor 
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5 unit is condensed at the outdoor heat exchanger, and expanded at the outdoor expansion 
device. The expanded refrigerant is introduced into the first heat exchanger 20 through the 
first pipeline 11, and vaporizes at the first heat exchanger 20 and absorbs heat from an 
environment, and the cooled down air in the environment of the first heat exchanger 20 is 
discharged to the room. 

10 [0044] Referring to FIG. 3A, in the first operation mode, the first flow path control 

valve 51 in the first means is controlled to make the first port and the second port in 
communication. Therefore, the refrigerant discharged from the first heat exchanger 20 is 
introduced into the second heat exchanger 30 through the opened third flow path control valve 
41. The reason the refrigerant does not pass the capillary tube 45 is the same with the reason 
1 5 described with reference to FIG. 1 , of which description will be omitted. 

[0045J In the second heat exchanger 30, the refrigerant not vaporized at the first heat 
exchanger 20 yet is vaporized to absorb heat from an environment, again. Also, the cold air in 
the environment of the second heat exchanger 30 is discharged to the room. The refrigerant 
passed through the second heat exchanger 30 is discharged to the second tube 12. In this 
20 instance, since the second flow path control valve 55 is opened, and the third flow path 
control valve 41 is controlled such that the first port and the second port are in communication, 
the refrigerant is transferred to the outdoor unit or the distributor through the second tube 12. 
In the first operation mode, the room is cooled at a regular load in which both of the heat 
exchangers are in operation while repeating the foregoing process. 
25 [0046] The second operation mode will be described with reference to FIG. 3B. For 

reference, in the second operation mode, both of the first and second heat exchangers 20 and 
30 serve as condensers. The refrigerant discharged from the compressor in the outdoor unit is 
introduced into the second pipeline 12. As shown in FIG. 3B, in the second operation mode, 
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5 since the first flow path control valve 51 is controlled to make the first and third ports in 
communication, and the third flow path control valve 41 is controlled to open the flow 
passage, the refrigerant introduced into the second pipeline 12 is introduced into the second 
heat exchanger 30. 

[0047] The refrigerant introduced into the second heat exchanger 30 is condensed and 
10 discharges condensing heat to an environment, and the air heated by the condensing heat is 
discharged to the room. The refrigerant condensed at the second heat exchanger 30 passes 
through the opened third flow path control valve 41, and introduced into the first heat 
exchanger 20 through the first flow path control valve 51. Condensing heat is discharged from 
the first heat exchanger 20 as the refrigerant not condensed at the second heat exchanger 30 
1 5 yet is condensed at the first heat exchanger 20, and the air in an environment of the first heat 
exchanger 20 heated by the condensing heat is discharged into the room. 

[0048] The refrigerant passed through the first heat exchanger 20 is transferred to the 
distributor or the outdoor unit through the first pipeline 11, expanded at the outdoor expansion 
device in the outdoor unit, vaporized at the outdoor heat exchanger, and introduced into the 
20 compressor. In the second operation mode, the room is heated in a regular load in which both 
of the heat exchangers are operated while the foregoing process is repeated. 

[0049] In the meantime, in the third or fourth operation mode, the room is either 
cooled or heated with a low load. First, the third operation mode will be described, in which 
the room is cooled at a low load, with reference to FIG. 4A. For reference, in the third 
25 operation mode, only the first heat exchanger 20 is operated to serve as an evaporator, and the 
second heat exchanger 30 is not operated. 

[0050] The refrigerant discharged from the compressor in the outdoor unit is 
condensed at the outdoor heat exchanger, and expanded at the outdoor expansion device. The 



5 expanded refrigerant is introduced into the first heat exchanger 20 through the first pipeline 1 1 . 
The refrigerant is vaporized at the first heat exchanger 20, absorbs heat from an environment, 
and the cooled down air in the environment of the first heat exchanger 20 is discharged into 
the room. 

[0051] Referring to FIG. 4 A, in the third operation mode, the first flow path control 
10 valve 51 in the first means is controlled to make the first port and the third port in 
communication. According to this, the refrigerant discharged from the first heat exchanger 20 
is introduced into the second pipeline 12 through the bypass pipe 53. In the third operation 
mode, the second flow path control valve 55 is closed as shown in FIG. 4A. Therefore, the 
refrigerant introduced into the second pipeline 12 is transferred to the distributor or the 
15 outdoor unit, entirely. The refrigerant transferred to the outdoor unit is introduced into the 
compressor. 

[0052] Next, the fourth operation mode will be described with reference to FIG. 4B. 
For reference, in the fourth operation mode, only the first heat exchanger 20 is operated to 
serve as a condenser, and the second heat exchanger 30 is not operated. The refrigerator 

20 discharged from the compressor in the outdoor unit is introduced into the second pipeline 12. 
As shown in FIG. 4B, in the fourth operation mode, since the second flow path control valve 
55 is closed, and the first flow path controlled valve 51 is operated to make the first port and 
the third port in communication, the refrigerant is introduced into the first heat exchanger 20 
through the bypass pipe 53 and the connection pipe 13. 

25 [0053] The refrigerant discharges the condensing heat to an environment and 

condensed at the first heat exchanger 20, and the air heated by the condensing heat is 
discharged to the room. The condensed refrigerant is introduced into the outdoor unit or the 
distributor through the first pipeline 11, expanded at the outdoor expansion device, vaporized 
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at the outdoor heat exchanger, and introduced into the compressor. 

[0054] In the third or fourth operation mode operated thus, since only the first heat 
exchanger 20 is operated, a heat exchange area is small and an amount of cooling or heating 
output is also small. Therefore, the third or fourth operation mode can deal with a case a load 
required for cooling or heating the room is very small, effectively. According to this, fine 
control of the room temperature is possible, and unnecessary waste of energy can be 
prevented, effectively. Moreover, the second heat exchanger 30 is not operated unnecessarily, 
an air conditioning efficiency is improved. 

[0055] In the meantime, though not shown, and not described in detail, for more 
effective progress of the third or fourth operation mode, it is preferable that a frequency of the 
compressor, a rotation speed of the indoor unit or outdoor unit fan, and openings of the 
expansion devices are adjusted. 

[0056] Next, the fifth operation mode in which moisture is removed from the room 
while maintaining a fixed temperature will be described with reference to FIG. 5. For 
reference, in the fifth operation mode, the first heat exchanger 20 serves as a condenser, and 
the second heat exchanger 30 serves as an evaporator. The refrigerator discharged from the 
compressor in the outdoor unit is condensed at the outdoor heat exchanger, passes through the 
opened outdoor expansion device, and introduced into the first heat exchanger 20 through the 
first pipeline 1 1 . 

[0057] At the first heat exchanger 20, the refrigerant not condensed at the outdoor 
heat exchanger yet is condensed to discharge a condensing heat. In the fifth operation mode, 
since the first flow path control valve 51 is controlled to make the first port and the third port 
in communication, as shown in FIG. 5, the refrigerant condensed at the first heat exchanger 
20 is transferred to the second means. Moreover, in the fifth operation mode, since the third 
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5 flow path control valve 41 is closed, the refrigerant transferred to the second means is passed 
through, expanded at the capillary tube 45 in the second means, and introduced into the 
second heat exchanger 30. 

[0058] At the second heat exchanger 30, the refrigerant absorbs heat form an 
environment, and vaporized, and the cooled down air in the environment of the second heat 

10 exchanger 30 is discharged to the room. The vaporized refrigerant is introduced into the 
outdoor unit or the distributor through the second pipeline 12, and introduced into the 
compressor, finally. In this instance, as shown in FIG. 5, the second flow control valve 55 
maintains an opened state. 

[0059] When the foregoing process is carried out, condensed water is formed as 

15 moisture is condensed at a surface of the first heat exchanger 20. The condensed water is 
discharged to an exterior by a discharging device (not shown). Therefore, the moisture is 
removed from the room continuously during the fifth operation mode is carried out, humidity 
of the room is dropped. Since the hot air in the environment of the first heat exchanger 20 and 
the cold air in the environment of the second heat exchanger 30 are discharged together into 

20 the room, the room can be maintained at a fixed temperature. 

[0060] An improved indoor unit in accordance with a second preferred embodiment 
of the present invention will be described with reference to FIG. 6. For reference, FIG. 6 
illustrates a structure of an improved indoor unit in an air conditioner in accordance with a 
first preferred embodiment of the present invention, schematically. Since the second 

25 embodiment has all parts identical to the parts described with reference to FIGS. 1 and 2 
except the first means, description of which will be omitted, and the first means will be 
described. 

[0061] Referring to FIG. 6, the first means in the second embodiment includes a first 
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flow path control valve 151, a bypass pipe 153, and second flow path control valve 155. 
Though elements of the first means are identical to the elements of the first means in the first 
embodiment described with reference to FIGS. 2-5, relations of joining are different slightly, 
which will be described. 

[0062] Referring to FIG. 6, the first flow path control valve 151 is provided to the 
connection pipe 13 between the second heat exchanger 30 and the second means. One end of 
the bypass pipe 153 is connected to the third port of the first flow path control valve 151, and 
the other end of the bypass pipe 153 is connected to one point of the first pipeline 1 1 as shown 
in FIG. 6. The second flow path control valve 155 is provided to the first connection pipe 13 
at a position between one point the bypass pipe 153 is connected thereto and the second heat 
exchanger 30. 

[0063] The foregoing indoor unit in accordance with the second preferred 
embodiment of the present invention also has the same operation principle and effect as the 
first embodiment except that, when the load is low, while the first heat exchanger 20 is 
operated in the first embodiment, the second heat exchanger 30 is operated in the second 
embodiment. Moreover, in the fifth operation mode, while the first heat exchanger 20 serves 
as a condenser and the second heat exchanger 30 serves as an evaporator in the first 
embodiment, the first heat exchanger 20 serves as an evaporator and the second heat 
exchanger 30 serves as a condenser in the second embodiment. 

[0064] As has been described, the indoor unit in an air conditioner of the present 
invention has the following advantages. 

[0065] First, the two indoor heat exchangers controlled in different ways can remove 
moisture from the room while maintaining a fixed room temperature. 

[0066] Second, cooling or heat capacity can be varied with required room cooling or 
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heating load. According to this, since fine room temperature control is available, room can 
always be maintained at an optimal environment. 

[0067] Third, since only one of the two heat exchangers in the indoor unit can be put 
into operation, unnecessary waste of energy can be prevented, effectively. 

[0068] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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